The brain-derived neurotrophic factor (BDNF) promotes activity-dependent synaptic plasticity, and contributes to learning and memory. We investigated whether a common Val66Met missense polymorphism (rs6265) of the BDNF gene is associated with individual differences in cognitive decline (marked by perceptual speed) in old age. A total of 376 participants of the Berlin Aging Study, with a mean age of 83.9 years at first occasion, were assessed longitudinally up to 11 times across more than 13 years on the Digit-Letter task. Met carriers (n ϭ 123, 34%) showed steeper linear decline than Val homozygotes (n ϭ 239, 66%); the corresponding contrast explained 2.20% of the variance in change in the entire sample, and 3.41% after excluding individuals at risk for dementia. These effects were not moderated by sex or socioeconomic status. Results are consistent with the hypothesis that normal aging magnifies the effects of common genetic variation on cognitive functioning.
hand, behavior-genetic approaches rely on twin and adoption studies to estimate the influence of genetic and environmental effects on interindividual differences in given phenotypical traits of interest in a particular population. Molecular approaches, on the other hand, rely on molecular genetics to identify a more or less large number of genes, assessed through the collection of DNA, that regulate the expression of behavioral traits of interest. Although quantitative studies in humans, such as on the heritability of psychiatric disorders, appeared in the literature nearly 50 years ago (Heston, 1966) , molecular studies are much younger. Nevertheless, the proliferation of molecular genetic studies in fields such as medicine and biology is spreading over to studies of cognition (Payton, 2009; Plomin, Haworth, et al., 2013) . The two approaches have also been combined; for instance, Davies et al. (2011) used molecular approaches to estimate heritability in crystallized and fluid intelligence.
In molecular genetic research, two different strategies can be set apart. The first is exploratory in nature and consists of discovering associations between variability in a given trait and thousands of common DNA markers, most frequently single-nucleotide polymorphisms (SNPs). This method, called genome-wide association study (GWAS), has become quite popular because several technological advances have drastically reduced costs involved to collect genome data. It is estimated that in the past 5 years, over 200 such associations have been published (Plomin, Haworth, et al., 2013) . The second method is more confirmatory in nature and consists of choosing a priori the gene(s) whose expression is hypothesized to be associated with variation in the trait under investigation. This candidate gene approach requires prior knowledge about the gene's biological influence on the trait or about the discrepant allelic expressions associated with variations in the trait.
One gene that has received much attention in the cognitive literature is the brain-derived neurotrophic factor (BDNF) gene, located on chromosome 11 in humans. The BDNF gene regulates the homonymous protein, to which multiple functions are attributed, most notably neuronal growth and differentiation, neuronal plasticity and survival, and oxidative stress (Payton, 2009) . The Val66Met (rs6265) SNP, a common methionine (Met) substitution for valine (Val) at codon 66, is probably the most investigated SNP of this gene (Harris & Deary, 2011; Payton, 2009) . The first study to establish an association between the Val66Met BDNF polymorphism and human memory was published by Egan et al. (2003) , who showed that Met allele carriers had lower delayed episodic memory performance than Val homozygotes. Since then, several studies have shown the Val66Met SNP of the BDNF gene to be associated with episodic memory (Dempster et al., 2005; Echeverria et al., 2005; Hariri et al., 2003; Li et al., 2010; Miyajima et al., 2008; Tan et al., 2005) , delayed recall (Miyajima et al., 2008) , working memory (Echeverria et al., 2005; Rybakowski, Borkowska, Czerski, Skibińska, & Hauser, 2003; Rybakowski et al., 2006) , general intelligence (Tsai, Hong, Yu, & Chen, 2004) , and perceptual speed (Miyajima et al., 2008; Raz, Rodrigue, Kennedy, & Land, 2009) . In most cases, the adenine allele (which codes for Met) is associated with reduced cognitive performance compared with the guanine allele (coding for Val). Moreover, it has been shown that Met carriers have smaller hippocampal volumes than Val homozygotes, independent of age and gender (Bueller et al., 2006; Frodl et al., 2007; Pezawas et al., 2004) , altered hippocampal activation patterns (Lövdén et al., 2011) , and reduced hippocampal neuronal integrity ). Lim et al. (2013) found that in healthy adults with high beta-amyloid, Met carriers showed poorer cognitive performance and greater hippocampal atrophy than Val homozygotes; in adults with low beta-amyloid, this genetic effect was not reliable. Consistent with these results is that the Met allele impairs activity-dependent secretion of BDNF ), which may impact on early and permanent changes in cellular development and plasticity (Miyajima et al., 2008) .
Moreover, the effect of the BDNF gene on cognitive performance may be magnified in old age, in line with the resource modulation hypothesis of genetic effects on cognition put forward by Lindenberger et al. (2008) . According to this hypothesis, the greater variability in observed cognitive performance in old, compared with younger, ages may partially originate from common genetic polymorphisms whose effect is magnified in old age because of reduced brain resources. This greater effect of polymorphisms in older, compared with younger, ages thus increases the between-person differences. Empirical evidence in support of this hypothesis is recent but consistent (e.g., Colzato, van den Wildenberg, & Hommel, 2013; Li et al., 2013; Papenberg et al., 2013) . For instance, Li et al. (2010) showed that whereas older-adult Met-carriers of the BDNF gene performed less well than olderadult Val homozygotes on a task of backward serial recall, in younger adults, this effect was not observed. Sambataro et al. (2010) showed, for a declarative memory task, that the negative age gradient in hippocampal activation was greater in BDNF rs6265 Met-carriers than in Val homozygotes. Thus, the effect of the Val66Met missense polymorphism in the BDNF gene on cognitive performance may be greater in older than in younger ages.
A major objective of cognitive aging research consists of understanding predictors and correlates of change in cognitive performance during adulthood and old age. To further our knowledge of genetic effects on cognitive decline, we desperately are in need of longitudinal studies that assess genetic information and repeated cognitive assessments. Nevertheless, as Payton (2009) pointed out, revealing genetic effects on cognitive decline requires large longitudinal studies lasting decades, with several testing sessions. In recent years, many large-scale longitudinal studies have become available (for reviews, see Hultsch, 2004 and Schaie & Hofer, 2001) . Few of these, however, have collected samples allowing for individual genome analyses. In particular, little work exists investigating associations between the Val66Met SNP of the BDNF gene and change in, rather than level of, cognitive performance. Erickson et al. (2008) examined the association between the BDNF gene and performance in executive function over a 10-year period. Met carriers had lower scores at the beginning of the study and did not decline, whereas Val homozygotes had higher scores at the beginning but then declined. However, the Erickson et al. (2008) study included a small sample (N ϭ 53), which was measured only twice and was younger than the sample reported here.
Objectives
Using a candidate gene approach, we focused on the BDNF gene and its Val66Met SNP to investigate its association with change in cognitive performance in the Berlin Aging Study (BASE; Baltes & Mayer, 1999; Lindenberger, Smith, Mayer, & This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Baltes, 2010) . Based on the resource modulation hypothesis, we predicted that Val homozygotes would decline less in cognitive performance than Met carriers. To study change in cognitive performance, we applied the linear mixed effects model (Laird & Ware, 1982) . Characteristics about change are estimated at the latent level, thereby isolating reliable from residual variance in the task, which maximizes the power to detect interindividual variability in change and, subsequently, effects of possible predictors of interindividual variability in change. The novel features of this study are a relatively large sample size, a high number of repeated measures, a relatively long epoch of observation, the statistical control of multiple potential age confounds, and the use of a statistical method that accounts for residual variance.
Method Participants
The initial sample of the Berlin Aging Study (BASE) included 516 German (at that time, West German) White European participants and was stratified by age (ranging from 70 to 103 years) and sex (Baltes & Mayer, 1999) . There were six waves of measurements, each with an initial assessment (IA) and a broader intensive protocol (IP), except for the second, which was limited to the IA. Thus, there were 11 total repeated assessments. For an in-depth analysis of longitudinal sample attrition, which separates mortality-associated and experimental components, see Lindenberger, Singer, and Baltes (2002) .
Genetic information about BDNF was available for 362 participants (for more details, see Genotyping section). Thus, our analyses are limited to this subsample, which represents 70% of the initial BASE sample. This sample had a mean initial age of 83.88 years (SD ϭ 8.70). Table 1 includes the longitudinal sample size, the average age, and the average duration in the study since study inception for this subsample.
Cognitive Tasks and Procedure
The longitudinal battery of the BASE spans over six full occasions, all of which but one are composed of two subsessions. An in-depth description of the cognitive battery assessed in the BASE and its psychometric properties was provided in Lindenberger, Mayr, and Kliegl (1993) . Here we focus on the Digit-Letter (DL) task, which was one of the three tasks to assess perceptual speed and the only task assessed at each subsession. This task is very similar to the Digit-Symbol Substitution Test of the Wechsler Adult Intelligence Scale (WAIS; Wechsler, 1955) . Participants were shown digits and asked to name the letters (instead of symbols) associated with those digits, according to a template. The template was visible during the whole duration of the task, which consisted of 21 sheets, each presenting six items. Participants were assessed individually at their homes by trained testers. Participants in need wore prescription glasses and/or hearing aids. Visually impaired participants were read the items by the testers. All participants gave answers orally.
We focus on the DL task for three reasons: (a) its number of assessments, which is higher than all other tasks in the battery (n ϭ 11); (b) its psychometric properties (at Time 1, Cronbach's alpha ϭ .93; intercoder reliability Pearson correlation ϭ 1.00; and This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Stuart's rank correlation ϭ .99; see Lindenberger et al., 1993) , which are the best compared with all other cognitive tasks in the battery; and (c) its strong loading on a factor of general cognitive change (.96; whereas for other BASE tasks, the analogous standardized loadings averaged .72; see Lindenberger & Ghisletta, 2009 ). Thus, the DL is the task that was most often assessed and best measured, and that provides the most reliable information about change in cognitive performance. For these three reasons, the DL test is arguably the best marker of cognitive aging in this sample. In addition, the results of a recent analysis of twin data suggest that genetic variance in perceptual speed drives age changes in spatial and memory abilities (Finkel, Reynolds, McArdle, Hamagami, & Pedersen, 2009) , in line with the processing speed theory of cognitive aging (Salthouse, 1996) . The scores analyzed here are the total number of correct responses after 3 min. For ease of interpretation, the scores were T-standardized (M ϭ 50, SD ϭ 10) with the first wave as anchor (to conserve changes in the mean and variance). Incomplete data were not imputed, and no participant was excluded from the analyses.
Covariates
To avoid confounding effects in the analyses, we controlled for sex and socioeconomic status (SES; see Raz et al., 2009, and Turkheimer, Haley, Waldron, D'Onofrio, & Gottesman, 2003 , respectively, for differential genetic effects on cognition across sexes or SES strata). The sample included 190 males and 172 females. The SES variable was a composite, summarizing number of years of formal education, social class, occupational prestige, and most recent income (compare Mayer, 1999, and Lindenberger et al., 2002) . We also controlled for probable dementia diagnosis, an indicator introduced by Gerstorf, Herlitz, and Smith (2006) , based on age cohort-specific cutoffs of the Short Mini Mental State Examination that were validated by independent clinical diagnoses of dementia performed by geriatricians (Helmchen et al., 1999) . The subsample considered here counted 88, 71, 47, 27, 14, and 5 participants likely affected by dementia at IA Time 1 to Time 6, respectively. Overall, 127 (35%) participants were likely affected by dementia at one or more measurement occasions.
To avoid underestimating the effects of aging, we also estimated retest effects with retest markers. At all occasions but the first, we included a dummy variable to indicate whether the task had been administered previously (1 ϭ yes, 0 ϭ no). This technique is widely applied and has proven useful in a number of independent studies with age heterogeneous samples (e.g., Ferrer, Salthouse, McArdle, Stewart, & Schwartz, 2005; Ghisletta, Rabbitt, Lunn, & Lindenberger, 2012; Lindenberger & Ghisletta, 2009; Lövdén, Ghisletta, & Lindenberger, 2004; McArdle, Prescott, Hamagami, & Horn, 1998) . We also tested a single retest indicator counting the maximum number of previous exposures to the task.
1 This second coding assumes retest effects to increase linearly with the number of previous exposures and allows estimating variability across participants in retest effects (which is not possible for the ensemble of former retest effects). We tested both occasionspecific and linearly increasing retest effects and found the former to be statistically more adequate.
Genotyping
The first IP of the BASE consisted of 14 sessions (to assess various psychological, sociological, psychiatric, internal medicine, and geriatric constructs). At Sessions 10 and 11, during the anamnesis and the physical examination, trained nurses drew 50 ml of blood from participants. The SNP rs6265 (also known as Val66Met), located near the BDNF gene in chromosome 11, was genotyped using the Taqman 5=-exonuclease allelic discrimination assay (see Holland, Abramson, Watson, & Gelfand, 1991) . The frequencies of the BDNF rs6265 genotypes were 66% (n ϭ 239) Val/Val (GG allele homozygotes), 31% (n ϭ 111) Val/Met, and 3% (n ϭ 12) Met/Met (A allele homozygotes). These frequencies are in Hardy-Weinberg equilibrium. For analysis purposes, we collapsed heterozygotes and Met homozygotes into one group of Met (A allele) carriers (34%, n ϭ 123), given the very low frequency of Met/Met homozygous participants.
Data Analysis
We used linear mixed effects models (LMEMs; Laird & Ware, 1982) to study how cognitive performance evolved across the repeated measures. This type of model has become prevalent for the analyses of repeated-measures data and extends the ordinary least-squares regression model to accommodate data that are inherently dependent (due to the repeated assessments of each individual). For any chosen predictor, both fixed (sample averages) and random (individual deviations from sample averages) effects can be specified. If the latter result is significant, the model can be expanded to include additional predictors of such individual differences (Snijders & Bosker, 1999) . LMEMs have been shown to be more powerful than repeated-measures analysis of variance in detecting predictors of individual differences in change (Fan, 2003) and to better accommodate incomplete data (Snijders & Bosker, 1999) . LMEMs are also called hierarchical linear models because the data to which they are applied are often organized on multiple levels. Here, the repeated measures are said to constitute the Level 1 of the data hierarchy, whereas individuals are on Level 2 (Bryk & Raudenbush, 1987) .
We tested the model represented by the following equation: We tested for random effects for the intercept (I), linear age (LS), and age squared (QS; i.e., variance in the intercept, linear, and quadratic slopes) and found the last not to be significant. We thus only tested predictors of individual differences in the intercept and in linear change (the latter predictors are henceforth referred to as interactions with age).
We used the full information maximum likelihood (FIML) algorithm to handle incomplete data (Arbuckle, 1996; Finkbeiner, 1979) . This algorithm is standard practice in random effects models and allows estimating all parameters without imputing any data or excluding any participant. The estimation reduces bias to the extent that covariates related to data incompleteness are included in the model (Enders, 2001; Graham, 2009 ). The covariates considered here have been shown to be good predictors of attrition in the BASE (Ghisletta, McArdle, & Lindenberger, 2006; Lindenberger et al., 2002) .
Results
The 362 participants provided a maximum of 1,720 observations for the task. Table 2 shows the parameter estimates of the linear mixed effects model on Digit-Letter. As expected, both linear and quadratic fixed effects of age were significant and negative, indicating an average curvilinear decline trajectory, which was attenuated by positive retest effects up to the ninth assessment. The last two retest effects were negative, indicating that they were mimicking age effects. Note that the age heterogeneity of the sample is reduced at later measurement occasions, and that participants' age correlates highly with their time in the study (cf. Table 1 ), rendering the independent assessment of retest effects increasingly difficult. We thus excluded the last two retest dummy codes from the model.
Controlling for all other covariates, being likely affected by dementia implies a strong decrease of almost 18 points (nearly 2 SD) compared with nondiagnosed participants. There were no significant sex or socioeconomic effects on overall performance. Note. The predictors refer to the equation of the LMEM described in the text. Sex was coded 0 ϭ males, 1 ϭ females. VV was coded Val/Val homozygotes ϭ 1, Met carriers ϭ 0. Parm. est. ϭ parameter estimate; SE ϭ standard error; df ϭ degrees of freedom; t ϭ value of Student's t statistic; p ϭ p value corresponding to the null hypothesis that ␤ k ϭ 0 for the kth predictor; cov. ϭ covariates; ϭ covariance; r ϭ correlation; dd ϭ positive probable dementia diagnosis. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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However, dementia diagnosis interacted with SES, such that for diagnosed individuals, higher status was associated with better performance than lower status. Counter to expectations, the Val/Met polymorphism did not influence the intercept term of speed performance. Accordingly, at the first assessment the cross-sectional scores did not differ reliably by genotype, though the sign of the difference was in the expected direction (t ϭ Ϫ1.01, p ϭ .32, Cohen's d ϭ .12). However, in line with our predictions, Val homozygotes declined less in speed performance than Met carriers (.83 vs. 1.06 per year). This effect was not moderated by other covariates. In terms of effect size, the Val/Val versus any Met difference predicted 2.20% of the variance in speed decline.
To check the robustness of the results and their potential interaction with dementia status, we also performed the analyses on the subsample of 235 (65%) participants who were never classified as likely demented (hence, for whom dd j ϭ 0). The Val/Val versus any Met contrast continued to predict individual differences in change (␤ ϭ .24, p ϭ .0373), and the effect size increased from 2.20% to 3.41%. The remaining effects were virtually unchanged, except for consistently higher retest effects, as can be expected for individuals not diagnosed with probable dementia. Figure 1 shows the individual trajectories of cognitive performance by age and the expected sample trajectories for negative (two upper lines) versus positive dementia diagnosis (two lower lines), and for Val/Val homozygous individuals (continuous lines) versus Met carriers (dashed lines). The dementia diagnosis effect is pronounced throughout the whole age span considered, while the Val/Val advantage is especially visible in advanced old age (over 85 years).
Discussion
In this study, we used a candidate gene approach to assess the association between the common Val66Met polymorphism of the BDNF gene and cognitive decline in a sample of 376 old and very old adults assessed up to 11 times over 13 years. In the BASE subsample for which genetic data were available, Met carriers evinced lower performance at Time 1, compared with Val homozygotes, but the difference was not statistically significant. This lack of result may be due to the satisfactory, though not very large, sample size of the study, or to the separation within the linear mixed effects modeling approach of level and change estimates. Nevertheless, being a Met carrier was associated with a steeper longitudinal rate of decline in perceptual speed compared with Val homozygotes. This effect, albeit weak (2.20% of the variance in change was accounted for by this SNP alone), was robust, because it replicated in the subsample of individuals never classified as likely demented (there the effect increased to 3.41% of the variance in change). As shown in Figure 1 , the deleterious genetic effect appears mainly in advanced old age, after 85 years (where the continuous black lines for Val homozygotes are superior to the dashed lines for Met carriers).
Given the particular sensitivity of the Digit-Letter task to detrimental age effects, we expected a reliable gene effect in favor of Val homozygotes in this very old sample. Unfortunately, there were no volumetric data to examine physiological correlates of genetic variation. It would have been interesting to know whether particular cerebral regions, especially the hippocampus, were, on the average, smaller in volume in Met carriers than in Val homozygotes. Lim et al. (2013) found this to be the case in adult Met carriers with high beta-amyloid who also had lower cognitive performance than Val homozygotes. Thus, our results are in agreement with those of Lim et al.
Our major finding is in accordance with the resource modulation hypothesis advanced by Lindenberger et al. (2008) , which states that the effect of genetic variation on cognitive performance may be amplified in late adulthood when neurochemical, anatomical, and functional brain resources are declining and individual differences in performance are increasing. Hence, age-related loss of neurochemical and anatomical brain resources may amplify the genetic effects of polymorphisms on cognition. The results of Sambataro et al. (2010) , who found that age-related changes in hippocampal function were greater for BDNF rs6265 Met carriers than for Val homozygotes, are also consistent with this hypothesis. Thus far, the resource modulation of BDNF effects has almost exclusively been tested in between-person, cross-sectional designs (e.g., Li et al., 2010) . This study extends and investigates this phenomenon in a within-person, longitudinal framework. Our main result replicates and extends results from a number of between-person cross-sectional studies showing that Met allele carriers have lower episodic memory performance (Dempster et al., 2005; Echeverria et al., 2005; Egan et al., 2003; Hariri et al., 2003; Li et al., 2010; Miyajima et al., 2008; Tan et al., 2005) , delayed recall (Miyajima et al., 2008) , working memory (Echeverria et al., 2005; Rybakowski et al., 2003; Rybakowski et al., 2006) , general intelligence (Tsai et al., 2004) , and perceptual speed (Miyajima et al., 2008; Raz et al., 2009 ) compared with Val/Val homozygotes. In contrast to this earlier work, the present study examined genetic effects on individual differences in withinperson cognitive decline (by analyzing how individuals change across time as they age, rather than analyzing how individuals of different ages are different at a given time point). Future work needs to test the generality of the present findings by examining This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
genetic effects on individual differences in growth and decline of other cognitive abilities, and at other ages such as childhood, adolescence, and earlier periods of adulthood, to test more thoroughly predictions of the resource modulation hypothesis. We found no Sex ϫ SNP interaction in our analysis, or interactions of the genetic association with SES or with having a likely dementia diagnosis. Albeit the robustness of our result, one may wonder about the relative small size of the actual effect. The present effect size is, however, typical of genetic association results. Indeed, rarely do such associations account for more than 2% or 3% of the variance in the trait (Plomin, DeFries, et al., 2013) . As pointed out by several authors, these low effect sizes stand in clear contrast to those of heritability estimates from twin and adoption studies, which, for general cognitive abilities, are around 50% (e.g., Harris & Deary, 2011; Hunt, 2011; Payton, 2009; Plomin, DeFries, et al., 2013; Turkheimer, 2011; Turkheimer et al., 2003) . The two sets of contrasting effect sizes are at the heart of the missing-heritability problem (Maher, 2008; Turkheimer, 2011) . In sum, despite very large heritability estimates from twin and adoption studies, the genes supposedly driving such estimates have, by far, not been determined (even though approximately 20,000 to 25,000 human genes have been identified within the Human Genome Project). A likely source of disagreement may reside in the typical assumptions of twin and adoption studies. For instance, these studies usually assume no Gene ϫ Environment interactions, whereas in reality, such interactions are likely to exist (Freund et al., 2013) . Nevertheless, environmental variables that may be associated with cognitive performance are typically not measured in quantitative behavior studies, which thus cannot assess the viability of the "no Gene ϫ Environment interaction" assumption (Hunt, 2011) .
Recently, Visscher, Yang, and collaborators (Visscher, Yang, & Goddard, 2010; Yang et al., 2010; Yang, Lee, Goddard, & Visscher, 2011) proposed an alternative method, implemented in their software called genomewide complex-trait analysis (GCTA), which aims at predicting the similarity in a given trait for each pair of unrelated individuals, typically sharing less than 1% of genetic similarity, in a (very large) sample based on the total SNP similarity between each pair. This method allows obtaining heritability estimates that are typically larger than those from molecular approaches, and closer to those from behavior genetic studies. Initial estimates of heritability of general cognitive ability from GCTA vary from .24 to .48, hence much closer to the .50 estimate from twin and adoption studies than the extremely low effects from GWAS (Deary et al., 2012; Petrill, 2002; Plomin, Haworth, et al., 2013) . Nevertheless, if GCTA and twin-based estimates are directly compared, the former are constantly lower than the latter (by 26% to 56% in Plomin, Haworth, et al., 2013) and are estimated with much less precision (heritability estimates have much wider standard errors in GCTA than in twin-based studies).
A recent review of genetic effects on normal cognitive aging by Payton (2009) concluded that while most extant studies focus on single polymorphisms in cognition, future studies ought to seriously consider epistasis/gene-environment interactions to further our knowledge and reduce the missing-heritability problem. Several environmental factors may also influence the potential of expression of a trait, thereby influencing the phenotype expected for a given genotype. Hence, the same genotype may express differently in different, or even identical, environments (Freund et al., 2013; Hunt, 2011; Plomin, Haworth, et al., 2013) . Moreover, it is recognized that for continuous traits, such as cognitive abilities, there is potential for additive genetic effects. Clearly, traits as complex as cognition are influenced by several dozens, if not thousands, of genes, rather than by a single gene. It is thus realistic to assume that multiple genes affect the same phenotypical trait.
In conclusion, we present, evidence in favor of an association between common Val66Met missense polymorphism (rs6265) of the BDNF gene and decline in cognitive performance in a longitudinal sample of old and very old adults. The result extends the resource modulation hypothesis of genetic effects on cognition to the assessment of individual differences in change, and awaits replication in studies with larger samples with both lower longitudinal dropout and younger participants.
